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(54) CHIP TYPE ELECTRONIC COMPONENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chip type 
electronic component having a terminal electrode in 
which intrusion of plating liquid or moisture is prevented 
surely by providing the terminal electrode with an 
electrode layer of conductive polymer 
SOLUTION: A multiplayer ceramic capacitor 1 has a 
sintered ceramic body 2 as an electronic component 
element. Inner electrode 3~8 are arranged in the sintered 
ceramic body 2 and terminal electrodes 9, 10 are formed 
to cover the end faces 2a, 2b of the sintered ceramic 
body 2. The terminal electrodes 9, 10 have first 
electrode layers 9a, 10a formed by applying conductive 
paste onto the end faces 2a, 2b and baking it. Second 
electrode layers 9b, 1 0b are formed of conductive 
polymer on the first electrode layers 9a, 10a. Third 
electrode layers 9c, 10c of an Ni plating film and an Sn 
plating film are formed on the second electrode layers 
9b, 10b. According to the structure, intrusion of plating 
liquid or moisture can be prevented. 
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* NOTICES * 



JPO and 1 PIPIT are not responsible for any 
damages caused by the use of this translation. 

t This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]A chip type electronic component having an electrode layer characterized by 
comprising the following which said terminal electrode becomes from a conductive polymer in a 
chip type electronic component. 
An electronic component element assembly. 

A terminal electrode for being formed in an outside surface of an electronic component element 
assembly, and achieving an electrical link with the exterior. 

[Claim 2]The chip type electronic component comprising according to claim 1: 

An electrode layer which said terminal electrode is formed on an electronic component element 

assembly, and consists of printing or electroconductive glue of conductive paste. 

An electrode layer which consists of said conductive polymer formed on this electrode layer. 

[Claim 3]The chip type electronic component parts according to claim 1 or 2 by which an 
electrode layer which consists of much more plating film at least is formed on an electrode layer 
which consists of said conductive polymer. 

[Claim 4] The chip type electronic component according to any one of claims 1 to 3 in which said 
electronic component element assemblies are ceramic element assemblies. 

[Claim 5]The chip type electronic component according to claim 4 in which two or more internal 
electrodes are formed in said ceramic element assemblies. 

[Claim 6]The chip type electronic component according to claim 5 which said ceramic element 
assemblies are dielectric ceramics, and is the multilayer capacitor with which it is arranged so 
that said internal electrode may overlap a thickness direction via a ceramic layer, and said 
terminal electrode is formed in a both~~ends side of ceramic element assemblies. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the chip type electronic component in which the 
terminal electrode formed in the outside surface of an electronic component element assembly 
was improved by details more about the chip type electronic component in which a surface 
mount is possible to a printed circuit board etc. 
[0002] 

[Description of the Prior ArtjThe chip type electronic component in which a surface mount is 
possible is variously proposed by the printed circuit board etc. In the chip type electronic 
component, in order to make a surface mount possible at a printed circuit board, the terminal 
electrode is formed in the outside surface of an electronic component element assembly, In 
order to perform a surface mount with soldering, the terminal electrode surface comprises Sn 
plating film, a Sn-alloy plating film, etc. excellent in soldering nature in many cases. However, if 
plating liquid trespasses upon the electronic-parts matter inside of the body when forming the 
above-mentioned plating film, the solder flux for soldering trespasses upon the electronic-parts 
matter inside of the body or moisture trespasses upon the electronic-parts matter inside of the 
body at the time of use, The characteristic of electronic parts might deteriorate and interlaminar 
peeling of the ceramic layer might arise. Therefore, invasion of plating liquid, moisture, etc. does 
not produce a terminal electrode easily, and excelling in moisture resistance is called for 
strongly. 

[0003]In order to prevent invasion of the above plating liquid or moisture, the method of 
constituting the terminal electrode layer inside a plating film from electroconductive glue is 
proposed (for example, JP,7-93299,B). The electroconductive glue used here makes the 
synthetic resin which does not have conductivity come to distribute conductive inorganic fillers, 
such as metal powder. It is supposed that it is effective in preventing invasion of plating liquid or 
moisture of the electrode layer formed by hardening of electroconductive glue in order to make 
the above-mentioned synthetic resin a matrix. 

[0004] On the other hand, as a terminal electrode of a chip type ceramic electronic component, 
the electrode layer formed by spreading baking of conductive paste is used widely. However, 
since this kind of electrode layer does not have the enough function to prevent invasion of 
plating liquid or moisture, the method of this electrode layer being impregnated and making it 
harden resin is also proposed (for example, JP,59~20261 8.A etc.). Here, an electrode layer is 
formed in the surface of the electronic component element assembly used for a chip type 
ceramic electronic component by spreading and baking of conductive paste. Next, vacuum 
impregnation of the liquefied resin, such as an anaerobic acrylic resin, is carried out to this 
electrode layer, and the space in the electrode layer formed by spreading and baking of 
conductive paste is filled with resin. After an appropriate time, a solvent removes excessive resin 
adhering to the surface, and the resin which invaded into the inside is stiffened at an elevated 
temperature. After stiffening resin as mentioned above, a plating film is formed in an electrode 
surface with wet plating, and a terminal electrode is completed. 

[0005]In this method, vacuum impregnation of the above-mentioned resin is carried out to the 
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electrode layer formed by spreading and baking of conductive paste, and since it hardens, it is 

supposed that the moisture resistance of an electrode layer will be improved. 

[0006] 

[Problem(s) to be Solved by the Invention] It was difficult to distribute inorganic fillers, such as 
metal powder uniformly in electroconductive glue in the conventional technology using 
electroconductive glue. That is, since there was little resin which serves as a matrix in the 
portion in which the inorganic filler is unevenly distributed, it was difficult to prevent invasion of 
plating liquid or moisture certainly. An opening may produce between an inorganic filler and resin 
and plating liquid, moisture, etc. might invade by it. That is, invasion of plating liquid or moisture 
was not able to be prevented certainly. 

[0007] On the other hand, vacuum impregnation of the resin was carried out to the electrode 
formed by spreading and baking of conductive paste, and in the conventional technology to 
stiffen, since a synthetic resin did not have conductivity, the complicated work that a solvent 
removes the excessive resin which adhered to the surface as mentioned above was required. It 
is impregnated and sufficient quantity of resin is stiffened, in order to prevent invasion of plating 
liquid or moisture certainly by this method, if it is ****, there is nothing, but when sufficient 
quantity of resin is supplied, an electrode layer surface will be covered with resin and it becomes 
complicated [ the work which removes excessive resin ] much more [ it ]. Therefore, also in this 
method, it was dramatically difficult to constitute so that invasion of plating liquid or moisture 
may be prevented certainly. 

[0008]The purpose of this invention is to provide the chip type electronic component excellent in 
reliability which has a terminal electrode which can prevent invasion of plating liquid or moisture 
certainly, without canceling the fault of the conventional technology mentioned above and doing 
complicated work, such as polish after hardening, and removal of excessive resin. 
[0009] 

[Means for Solving the Problem]Electronic component element assembly. 

A terminal electrode for being formed in an outside surface of an electronic component element 
assembly, and achieving an electrical link with the exterior. 

It is the chip type electronic component provided with the above, and said terminal electrode has 
an electrode layer which consists of conductive polymers. 

[0010]Although the above-mentioned terminal electrode has only an electrode layer which 
consists of conductive polymers, in this invention in a specific aspect of affa i rs of this invention. 
A terminal electrode has an electrode layer which is formed on an electronic component element 
assembly, and consists of baking or electroconductive glue of conductive paste, and an electrode 
layer which consists of the above-mentioned conductive polymer formed on this electrode layer 

[001 l]An electrode layer which consists of much more plating film at least is preferably formed 
on an electrode layer which consists of the above-mentioned conductive polymer. In this 
invention, although not limited in particular for material which constitutes the above-mentioned 
electronic component element assembly, ceramic element assemblies can be used conveniently 
and a chip type ceramic electronic component is obtained by it. 

[0012]As the above-mentioned electronic component element assembly, when using ceramic 
element assemblies, there is not necessarily necessity of being a thing of a gestalt which has an 
internal electrode, but two or more internal electrodes may be formed in an inside. 
[0013]The above-mentioned ceramic element assemblies are constituted by dielectric ceramics, 
it is arranged so that an internal electrode may overlap a thickness direction through a ceramic 
layer, and the above-mentioned terminal electrode is formed in a both-ends side of ceramic 
element assemblies, and a multilayer capacitor is constituted from a specific aspect of affairs of 
this invention by it. 
[0014] 

[Embodiment of the invention]Hereafter ¥ the concrete example of the chip type electronic 
component of this invention is described, referring to drawings. 

[001 5] Drawing 1 is drawing of longitudinal section showing the laminated ceramic capacitor as a 
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chip type electronic component concerning one example of this invention. The laminated ceramic 
capacitor 1 has the ceramic sintered body 2 as an electronic component element assembly. The 
ceramic sintered body 2 is constituted by dielectric ceramics like lead system compound 
perovskite. 

[0016]In the ceramic sintered body 2, it is arranged so that the internal electrodes 3-8 may 
overlap via a ceramic layer. The internal electrodes 3, 5 f and 7 are pulled out by the end face 2a 
of the ceramic sintered body 2, and the internal electrodes 4, 6, and 8 are pulled out by another 
side end face 2b which faces the end face 2a. 

[0017]The terminal electrodes 9 and 10 are formed so that the end face 2a of the ceramic 
sintered body 2 and 2b may be covered. The terminal electrodes 9 and 10 have the 1st electrode 
layer 9a and 10a formed by applying and printing conductive paste on the end face 2a and 2b. On 
the 1st electrode layer 9a and 1 0a, the 2nd electrode layer 9b and 10b formed of the conductive 
polymer is formed. On the 2nd electrode layer 9b and 10b, the 3rd electrode layer 9c and 10c 
that consists of two or more plating films which form nickel plating film and Sn plating film one by 
one is formed. 

[0018]The terminal electrodes 9 and 10 are formed so that it may result not only in the end face 
2a and 2b but in the upper surface 2c, 2d of undersurfaces, and both side surfaces. The feature 
of the laminated ceramic capacitor 1 has the terminal electrodes 9 and 10 in having the 2nd 
electrode layer 9b and 10b that consists of the above-mentioned conductive polymer. As the 
above-mentioned conductive polymer, especially as long as polymer itself has conductivity, are 
not limited, but For example, polyacethylene, poly (Para Feni Wren), polypyrrole, a polythiophene, 
poly (PARAFENIREMBINIREN) and these derivatives, metai-phthalocyanines system polymers, 
etc. can be mentioned. 

[001 9] In order to raise the conductivity of a conductive polymer, electronic receptiveness or an 
electron-donative reagent may be added to a conductive polymer, and the charge transfer in a 
conductive polymer may be promoted. 

[0020]As the above-mentioned electronic receptiveness reagent, halogen, Lewis acid, proton 
acid, a transition metal compound, an electrolyte anion, etc. can be mentioned, and an alkaline 
metal, a lanthanoids, etc. can be used as an electron-donative reagent. 

[0021]The 2nd electrode layer which these conductive polymers become from a conductive 
polymer since polymer itself has conductivity functions as an electrode layer. Since polymer 
itself has conductivity, it is not necessary to make the 2nd electrode layer that consists of the 
above-mentioned conductive polymer distribute foreign matters, such as metal powder. Since 
the 2nd electrode layer 9b and 10b is formed only by the conductive polymer, the 2nd electrode 
layer 9b and 10b formed by hardening of the conductive polymer has the dramatically high effect 
of preventing invasion of a plating film, moisture, etc. 

[0022]Therefo re, in the laminated ceramic capacitor 1, when forming the 3rd electrode layer 9c 
and 10c with wet plating, plating liquid cannot invade easily inside the 2nd electrode layer 9b and 
10b (i.e., the inside of the ceramic sintered body 2). Similarly, even if placed under high humidity 
environment at the time of use, moisture etc. cannot invade easily in the ceramic sintered body 
2. Therefore, it is hard to produce plating liquid, degradation of the characteristic by invasion of 
moisture, peeling of the ceramic layer in the ceramic sintered body 2, etc. 

[0023]Although not necessarily limited especially for the formation method of the 2nd electrode 
layer 9b and 10b that consists of the above-mentioned conductive polymer. For example, the 
monomer composition which constitutes ** conductive polymer is directly applied on the 1st 
electrode layer 9a and 10a, How to carry out direct polymerization and form a conductive 
polymer layer on the 1st electrode layer 9a and 10a, Or to the method and pan which compound 
a conductive polymer by ** chemical polymerization method, film-ize this, and adhere on the 1 st 
electrode layer 9a and 10a by thermo compression bonding etc. ** A conductive polymer is 
dissolved in a solvent, the ceramic sintered body 2 by which the 1st electrode layer 9a and 10a 
is formed in this conductive polymer solution is immersed one by one from the 1st electrode 
layer 9a and 10a, a conductive polymer solution is applied and the method of drying, etc. are 
mentioned. The method of** is preferred in order to improve workability. 

[0024]In this example, since it is formed by spreading and baking of conductive paste, the 1st 
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electrode layer 9a and 10a is firmly stuck to the 1st electrode layer 9a and 10a to the ceramic 
sintered body 2. Therefore, it excels also in the adhesion strength to the ceramic sintered body 
2 of the terminal electrodes 9 and 10, 

[0025]Since the 2nd electrode layer 9b and 10b is formed by hardening of the above-mentioned 
conductive polymer, it is smooth and the surface is excellent in surface plating nature. 
Therefore, the 3rd electrode layer 9c and 10c can be easily formed by the plating methods, such 
as wet plating. In this case, the complicated work of grinding the surface of the 2nd electrode 
layer 9b and 10b, or removing excessive resin by a solvent when plating is not needed. 
[0026] Since the outer surface is formed with Sn plating film excellent in soldering nature since it 
has the structure which formed nickel plating film and Sn plating film one by one namely, the 3rd 
electrode layer 9c and 10c, On the occasion of mounting to the printed circuit board of the 
laminated ceramic capacitor 1 , etc, the surface mount of the laminated ceramic electronic 
component 1 can be carried out easily and certainly by the soldering methods, such as reflow 
solder. 

[002 7] Although the 3rd electrode layer 9c and 10c has the structure which formed nickel plating 
film and Sn plating film one by one in the above-mentioned example, the 3rd electrode layer 9c 
and 10c may be formed with the single plating film. In this invention, the 3rd electrode layer 9c 
and 10c is not necessarily formed, but its ** is also good. 

[0028]But when an outer surface forms the plating film which consists of Sn excellent in 
soldering nature, or a Sn alloy as the 3rd electrode layer 9c and 10c like the above-mentioned 
example, the soldering nature of the terminal electrodes 9 and 1 0 can be improved, and it is 
desirable. 

[0029] Also about the 1 st electrode layer 9a and 1 0a, in this invention, it is not necessarily 
provided but ** is also good. That is, when the 2nd electrode layer 9b and 1 0b that consists of 
conductive polymers is excellent in the adhesion over an electronic component element 
assembly, the terminal electrodes 9 and 10 may be formed only by the 2nd electrode layer 9b 
and 10b. But in the case of the electronic component element assembly which consists of the 
ceramic sintered body 2, the 1 st electrode layer 9a and 10a of the adhesion strength to the 
ceramic sintered body 2 formed by spreading and baking of conductive paste compared with the 
conductive polymer is higher. Therefore, as mentioned above, after forming the 1st electrode 
layer 9a and 10a by spreading and baking of conductive paste, it is preferred to form the 2nd 
electrode layer 9b and 10b that consists of conductive polymers. 

[0030] About the 1st electrode layer 9a and 10a. It is not limited to what is formed by spreading 
and baking of conductive paste, for example, may form the 1 st electrode layer 9a and 10a with 
the electroconductive glue which makes a synthetic resin come to distribute conductive fillers, 
such as metal powder, and also in such a case, It is firmly stuck to the 1 st electrode layer 9a 
and 10a to the ceramic sintered body 2. 

[0031] Although the above-mentioned example showed the ceramic sintered body 2 which has 
two or more interna! electrodes 3~8 as an electronic component element assembly, It is not 
limited to the chip type electronic component concerning this invention, and the laminated 
ceramic electronic component which has such an internal electrode, For example, although two 
or more terminal electrodes were formed in the outside surface of the ceramic element 
assemblies which consist of semiconductive ceramics which have a positive or negative 
resistance temperature characteristic, it is [ like ] applicable to the chip type ceramic electronic 
component which does not have an internal electrode. An electronic component element 
assembly may consist of materials other than ceramics, for example, a synthetic resin etc. 
[0032] Next, it explains per concrete example of an experiment. The ceramic sintered body 2 of 
the 3.2mmx1 .6mmx1 .6mm size using lead system compound perovskite type dielectric ceramics 
was prepared. In this ceramic sintered body 2, the internal electrode which consists of an AgPd 
alloy is laminated 80 layers as the internal electrodes 3-8. 

[0033]The conductive paste which contains Ag powder, glass frit, and an organic vehicle in the 
end face 2a of the above-mentioned ceramic sintered body 2 and 2b was baked, and the 1st 
electrode layer 9a and 1 0a was formed. 

[0034]Electrolytic polymerization of the 3~alkyl thiophene was carried out on the voltage of 20V 
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using supporting electrolyte UBF 4 by having used acetonitrile as the solvent and the 

polythiophene film was obtained. The obtained polythiophene film was dissolved in the methylene 
chloride, the polythiophene methylene chloride solution was obtained, and LiAsFg was added as a 

doping substance to this. Thus, the ceramic sintered body 2 by which the 1st electrode layer 9a 
and 1 Oa was formed into the obtained polythiophene solution was immersed from the 1st 
electrode layer 9a side, and then was immersed from the 1st electrode layer 10a side, and the 
2nd 30-micrometer-thick electrode layer 9b and 10b was formed by drying. 
[003 5] On the 2nd electrode layer 9b and 10b, by electroplating, nickel plating film of about 2 
micrometers of thickness and the Sn-Pb alloy-plating film of about 4 micrometers of thickness 
were formed one by one, and the 3rd electrode layer 9c and 1 0c was formed. 
[0036]The laminated ceramic capacitor of the example of this invention was obtained as 
mentioned above. For comparison, the laminated ceramic capacitor of the comparative example 1 
was obtained like the above-mentioned example except for not having formed the 2nd electrode 
layer 9b and 1 0b in the manufacturing method of the above-mentioned example. 
[0037]Ag powd er was mixed by epoxy system resin at 65% of the weight of a rate, the 
electroconductive glue currently distributed was applied, and the laminated ceramic capacitor of 
the comparative example 2 was obtained like the example except for having formed the 2nd 30- 
micrometer-thick electrode layer by making it harden with heating. 

[0038]About each laminated ceramic capacitor of an example and the comparative examples 1 
and 2 produced by performing it above, the insulation resistance after forming the 3rd electrode 
layer 9c and 10c by electroplating was measured, and the number of degradation of insulation 
resistance was evaluated. About degradation of insulation resistance, when insulation resistance 
fell not less than 50% after plating to the insulation resistance after forming the 1st electrode 
layer 9a and 1 0a, it was judged that insulation resistance deteriorated. 
[0039]A result is shown in the following table 1. 
[0040] 
[Table 1] 
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[0041] 

[Effect of the Invention] Although a terminal electrode has an electrode layer which consists of 
conductive polymers in the chip type electronic component concerning this invention, itself has 
conductivity and a conductive polymer functions as an electrode. In addition, the electrode layer 
which consists of conductive polymers achieves the function which controls invasion of plating 
liquid or moisture effectively in order not to distribute other foreign matters, such as conductive 
powder. Therefore, even if it is a case where a plating film is formed on the electrode layer which 
consists of conductive polymers, and a case where it is placed under high humidity environment, 
it becomes possible to provide the chip type electronic component excellent in reliability which 
invasion of plating liquid or moisture does not produce easily. 

[0042]The electrode layer which the above-mentioned terminal electrode is formed on the 
electronic component element assembly, and consists of baking or electroconductive glue of 
conductive paste in this invention, Since the electrode layer which consists of baking or 
electroconductive glue of the above-mentioned conductive paste is formed as a ground of the 
electrode layer which consists of conductive polymers when it has an electrode layer which 
consists of a conductive polymer formed on this electrode layer, the adhesion of an electronic 
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component element assembly and a terminal electrode is improved. 

[0043]On the electrode layer which consists of the above-mentioned conductive polymer, when 
the electrode layer which consists of much more plating film at least is formed, the plating film 
excellent in soldering nature can be formed as this plating film, soldering nature of a terminal 
electrode can be improved, and the function of a terminal electrode can be improved further. 
[0044] Since invasion to plating liquid or the ceramic element assemblies of moisture is prevented 
by the electrode layer which consists of the above-mentioned conductive polymer when ceramic 
element assemblies are used as an electronic component element assembly, it is hard to 
produce degradation of ceramic element assemblies. 

[0045]When two or more internal electrodes are formed in ceramic element assemblies, Since it 
is hard to produce invasion of plating liquid or moisture by the electrode layer which consists of 
conductive polymers as mentioned above to the characteristic deteriorating by invasion of 
plating liquid or moisture, or exfoliation of a ceramic layer, etc. arising. Degradation of an 
electrical property, control of the interlaminar-peeling phenomenon in ceramic element 
assemblies, etc. can be aimed at. 

[0046]What consists of dielectric ceramics is used for this invention as the above-mentioned 
electronic-parts raw material. More than one are arranged so that an internal electrode may lap 
with a thickness direction via a ceramic layer, It becomes possible to provide the multilayer 
capacitor excellent in reliability which can be used conveniently for the multilayer capacitor with 
which the above-mentioned terminal electrode is formed in the both-ends side of ceramic 
element assemblies, invasion of plating liquid or moisture does not produce easily, and neither 
insulation resistance deterioration nor an interlaminar-peeling phenomenon produces easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]D ra w i n g of longitudinal section showing the laminated ceramic capacitor as a chip 
type electronic component concerning one example of this invention. 
[Description of Notations] 

1 — Laminated ceramic capacitor (chip type electronic component) 

2 — Ceramic sintered body (electronic component element assembly) 
2a, 2b — End face 

3^8 — Internal electrode 
9, 10 — Terminal electrode 

9a and 10b — the — the electrode layer of one 

9b, 1 Ob — 2nd electrode layer that consists of conductive polymers 

9c, 1 0c — 3rd electrode layer that consists of much more plating film at least 
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